Neuroendocrine control of thymic hormonal production. I. Prolactin stimulates in vivo and in vitro the production of thymulin by human and murine thymic epithelial cells.
The thymic epithelium is responsible for the secretion of thymic peptides, which intervene in some steps of intra- and extrathymic T cell differentiation. Recent data suggest that thymic hormone secretion is modulated by the neuroendocrine network, comprising thyroid, adrenals, and gonads. However, the role of the pituitary gland in this regulation is still poorly understood. In the present paper we studied the in vivo and in vitro influences of PRL on the secretion of thymulin, one of the chemically defined thymic hormones, by thymic epithelial cells (TEC). When injected daily (20-100 micrograms/20 g) in young or old C57BL/6 mice, PRL induced a specific increase in thymulin synthesis and secretion, respectively, measured by the number of thymulin-producing cells in the thymus and the peripheral levels of the hormone. This stimulation was dose dependent and reversible after the end of treatment. Similar findings have been made in animals with pituitary dwarfism, known to have low levels of circulating thymulin. This stimulatory effect was also observed in primary cultures of human and mouse TEC when PRL (10(-7) to 10(-8) M) was applied to culture supernatants, thus suggesting that PRL could act directly on TEC. In addition, we induced in vivo experimental hypoprolactinemia, treating mice with bromocriptine, a dopamine receptor agonist that inhibits pituitary PRL secretion. Bromocriptine treatment (100-200 micrograms/20 g) yielded a significant decrease in thymulin secretion that could be reversed by coincident treatment with PRL. In the light of previous observations that bovine GH can also increase thymulin production in aged dogs, we performed a series of experiments in vitro to evaluate whether GH has a direct effect on TEC. We observed that only human GH preparations that are known to have a PRL-like effect were efficient in stimulating thymulin biosynthesis and release into the culture supernatants. The effects of PRL on TEC were not restricted to thymic hormone production. We observed that TEC proliferation, as well as the numbers of a TEC subset defined by the expression of cytokeratins 3 and 10, could also be increased by PRL treatment. All these findings show that the pituitary gland directly affects TEC in terms of cytoskeletal and secretory protein expression as well as cell cycle.